Objective: Women have been reported to use more emotionregulation strategies than do men and to have more abilities to regulate their emotions in a different way. The aim of the present study was to examine gender differences in the relationships of alexithymia, negative mood, and the combination of alexithymia and negative mood with emotional eating in obese persons. Methods: Four hundred thirteen obese individuals [343 females and 70 males, aged 18 -60 years, mean = 43.6 years, body mass index (BMI) = 38.4 F 6.6 kg/m 2 ] completed self-report questionnaires, including the Symptom Checklist-90 (SCL-90) question-naire, the Dutch Eating Behavior Questionnaire (DEBQ), and the Toronto Alexithymia Scale (TAS). Results: Hierarchical regression analysis showed a significant interaction between gender and alexithymia. More difficulty in identifying or describing feelings was specifically associated with more emotional eating in men. Conclusion: These findings suggest that alexithymia is more strongly involved in emotional eating of obese men than women. This offers indications for designing gender-specific treatments for emotional eating among obese persons. D
Introduction
The normal response to emotional arousal is loss of appetite, followed by a decrease of food intake, as emotional arousal inhibits gastric hunger contractions [1] and leads to the liberation of sugar from the liver into the bloodstream [2] . Some individuals, however, respond to emotional arousal by enlarging their food intake. This socalled emotional eating is, according to psychosomatic theory, more frequent in obese individuals and is the result of learning experiences early in life in which food was used as a way of coping with psychological problems [3] . Due to these early learning experiences, some individuals may have developed a poor interoceptive awareness: difficulties in recognizing and accurately identifying emotions and visceral sensations related to hunger and satiety [4] . Interoceptive awareness is highly associated with alexithymia, which is a multifaceted construct encompassing difficulty identifying subjective emotional feelings and distinguishing between feelings and the bodily sensations of emotional arousal, difficulty describing feelings to other people, an impoverished fantasy life, and a stimulus-bound, externally oriented, cognitive style, as originally defined by Nemiah et al. [5] .
While interview and questionnaire studies have consistently found support for the concept of emotional eating in obese individuals [6, 7] , no support for this concept was obtained in early experimental studies [8 -10] , possibly as a result of the emotional manipulation with labelled, controllable emotional states [11] . Experimental studies in which the source of the elicited negative emotions was diffuse and uncontrollable have found that the obese overeat in comparison with the nonobese [12, 13] . This overeating after diffuse and uncontrollable emotions suggests a role for alexithymia in emotional eating.
A previous study has found a relationship between interoceptive awareness and emotional eating among females [14] . In addition, difficulty in identifying feelings has shown to be associated with emotional eating among obese females with binge eating disorder, but not among those without binge eating disorder [15] . So far, no studies have examined the relationship between alexithymia and emotional eating in men.
Gender differences in emotional adjustment and emotional eating have consistently been reported, with women showing more depressive symptoms [16] , being more emotionally expressive [17 -19] , using more emotionregulation strategies [20] , and showing more emotional eating [21] than men do. Whereas an incidental study has observed no association between alexithymia and gender [22] , most large-scale studies in general population samples have found that men show more alexithymia than women do [23, 24] . In addition, the relationships between alexithymia and psychological or medical problems may well be gender specific. Women have been reported to use more emotionregulation strategies than men do and to have more abilities to regulate their emotions in a different way [20] . We hypothesize that the associations between alexithymic characteristics and emotional eating problems are stronger for men than for women. A previous study found that alexithymia was associated with the frequent use of health care among men, but not among women [25] .
The aim of the present study was to examine gender differences in the relationships of alexithymia, negative mood, and the combination of alexithymia and negative mood with emotional eating in obese individuals. Support for a gender-specific emotional eating model would be clinically useful, because it offers indications for designing gender-specific treatments for emotional eating.
Method

Participants
Participants were recruited in three ways: through advertisements in both local newspapers (n =545) and in an obesity journal of the Dutch patients' association of obesity (n = 175), and by intake screening in an obesity clinic (n = 84). This was done to obtain a sufficiently large obese sample. In the advertisements, people were offered a personal eating diagnosis in return for their participation. Inclusion criteria for this study were a body mass index (BMI) z30 kg/m 2 and b60 kg/m 2 and age z18 and b 60 years. Twenty-one respondents recruited through advertisements in local newspapers were excluded because they filled out an electronic instead of a paper version of the questionnaires, and the Symptom Checklist -90 (SCL -90) questionnaire items were not included in the electronic version. There were no differences in weight and demographic characteristics between respondents who completed the electronic questionnaires and those who completed the paper questionnaires ( P N.10). The final selected obese group consisted of 200 individuals recruited through advertisements in local newspapers, 144 individuals recruited by way of the obesity journal, and 69 individuals from the obesity clinic. Table 1 provides an overview of demographic and weight data of the obese men and women in the different samples.
Analyses of variance with sample and gender as subgroup factors showed that men in this study were, on average, older than women ( F = 11.21, P = .001). No significant differences between the sexes were found for BMI and educational level ( P N.10). The samples differed in age ( F =5.38, P = .005) and BMI ( F =59.78, P b.001). People recruited through advertisements in local newspapers were, on average, older ( P b.05) and had a lower BMI ( P b.001) than did the people from the other two samples, and people from the obesity journal had, on average, a higher BMI than did people from the obesity clinic ( P b.001). There were no significant interactions between sample and gender, neither for age and BMI nor for any of the main research variables (emotional eating, alexithymia, and depression) in this study ( P N.10). This finding suggests that the influence of gender on the demographic and main research variables is similar for all three samples. Hence, the three samples were combined to obtain a sufficiently large obese sample for the gender-specific analyses in this study.
Measurements
To measure emotional eating, the emotional eating scale of the Dutch Eating Behavior Questionnaire (DEBQ) was used [26] . This scale has been found to be a valid and reliable instrument for evaluating emotional eating (e.g., bdo you have a desire to eat when you are irritated Q) in normal participants, women with eating disorders, and obese patients [26, 27] . In the present study, Cronbach's a was .79.
The depression subscale of the validated Dutch version of the SCL-90 [28, 29] was used to obtain an indication of depressive symptoms. In the present study, Cronbach's a was .93.
Alexithymia was measured using the Toronto Alexithymia Scale -20 (TAS -20) [30, 31] , the short form of the original scale proposed by Taylor et al. [32] . The TAS -20 has a reliable and valid three-factor structure, with subscales for difficulty identifying feelings, difficulty describing feelings, and externally oriented thinking, in different languages and cultures [23, 33] . In the present study, Cronbach's a was .88 for difficulty identifying feelings, .79 for difficulty describing feelings, and .63 for externally oriented thinking. The a for the total scale was .86.
Statistical analyses
Our data comply with the suggested guidelines for normality, linearity, and homoscedasticity [34] . To examine gender differences in alexithymia and negative mood, t tests were used. To examine gender differences in emotional eating, analysis of variance with age as a covariate was used, as age was significantly correlated with emotional eating (r =À.23, P b.001). To examine the magnitude of significant results, effect sizes were computed by dividing the difference between the means of the two groups by the pooled standard deviation. Hence, the effect sizes may be viewed as the difference between the groups, expressed in standard deviation units. Effect sizes between 0.2 and 0.5 reflect a small effect, between 0.5 and 0.8, a moderate effect, and above 0.8, a large effect [35] .
Hierarchical regression analyses were performed to examine whether the relationship between alexithymia and emotional eating differed significantly for males and females. The predictor variables were entered into the analyses in the following order: age and gender (0= male and 1= female; Step 1), depression and alexithymia (Step 2), the interaction between alexithymia and depression score (Step 3), and the interaction between gender and alexithymia (Step 4). A two-way interaction between gender and depression was tested separately in Step 4, and combined two-and three-way (GenderÂAlexithymiaÂDepression) interactions with gender were also tested. Analyses were performed separately for the total TAS and subscale scores. When significant interactions with gender were observed, separate hierarchical regression analyses were performed for men and women to further examine gender specificity in the relationships of alexithymic characteristics, negative mood, and their combination with emotional eating. Prior to the regression analysis, alexithymic and negative mood variables were centered on their grand mean (that is, the overall mean was subtracted from the values of a variable). An a level of .05 was used for all statistical tests. All analyses were performed with SPSS 11.5.
Results
Gender differences
The means for alexithymia, depression, and emotional eating are shown in Table 2 . Sex differences were found for depression and emotional eating, with women reporting more depression (t = À3.7, P b.001), a difference of small magnitude, and more emotional eating ( F =5.2, P b.05), a difference of moderate magnitude, than do men. Alexithymia total score (total TAS-20 score) or subscale scores on difficulty identifying or describing feelings showed no significant sex differences ( P N.10 and d b.2), but men reported more externally oriented thinking than women did (t = 3.4, P b.01). The magnitude of this difference was small ( Table 2 ). When we controlled for depression, (marginally) significant sex differences were also found for difficulty describing feelings ( F = 2.9, P = .09), difficulty identifying feelings ( F =4.5, P b.05), and total alexithymia scores ( F = 11.2, P b.01), with men reporting more alexithymic features than women did. For emotional eating, univariate analysis of variance of sex differences with age as covariate; for alexithymia and depression, t tests.
Gender-specificity in emotional eating
To examine our hypothesis that alexithymia is more strongly associated with emotional eating in men than in women, the interaction of alexithymia with gender was entered into the regression model in Step 4, following the inclusion of gender and age (Step 1), depression and alexithymia (Step 2), and the interaction between depression and alexithymia in Step 3 ( Table 3 ). Gender and age significantly explained variations in emotional eating [ F change (2,406) =19.80, P b.001], as did depression and alexithymia [ F change (2,404) = 29.98, P b.001], suggesting that women and people from lower age exhibit more emotional eating and that more depression and alexithymia are associated with more emotional eating. No significant interaction was found between depression and alexithymia [ F change (1,4030 = 1.65, P N.10], but the interaction between gender and alexithymia was significant [ F change (1,402) = 5.70, P =.017]. This finding suggests that alexithymia's effect on emotional eating is gender related. Two-way interactions between gender and depression and three-way interactions among gender, depression, and alexithymia were not significant ( P N.10). When the three subscales of the TAS -20 were used as independent variables, the analyses revealed significant interactions between gender and the alexithymic characteristics difficulty identifying feelings [ F change (1, 403 To probe significant interactions between gender and alexithymic characteristics, individuals were categorized as low or high on alexithymic characteristics using a median split [36] . More difficulty in identifying or describing feelings was specifically associated with more emotional eating in men (Fig. 1) .
The interactions were further examined by analyzing the sexes separately. Table 4 presents the correlation matrix of emotional eating, depression, and alexithymia variables for men and women. A higher level of emotional eating correlated significantly with higher levels of alexithymia (variables difficulty identifying and describing feelings) and depression among men and women. However, Fisher's Exact Tests showed significant differences between men and women in the magnitude of significant correlations ( Pb.05), with significant correlations between alexithymia variables and emotional eating being stronger for men than for women. Separate regression analyses were performed for each of the two alexithymia variables difficulty identifying feelings and difficulty describing feelings, to avoid spurious results due to collinearity ( Table 5 ). Difficulty identifying feelings and depression together explained a significant amount of variance in emotional eating in men (27%) and women (12%), but when entered into the model along with difficulty identifying feelings (b = .37, P b.01), depression was no longer significantly associated with emotional eating in men. In men, both difficulty describing feelings (b =.27, P b.05) and depression (b=.32, Pb.01) were significantly associated with emotional eating, explaining 25% of the variance in emotional eating. In women, 17% of the variance in emotional eating was explained, with age (b=À.22, Pb.001) and depression (b=.33, Pb.001) as significant variables.
Discussion
The main finding of our study is the presence of gender differences in the relationship of alexithymia with emotional eating in obese persons. Men showed stronger associations between alexithymic characteristics and emotional eating than did the women. Before discussing the main findings of this article, we reflect on the comparison of men and women on emotional eating, alexithymia, and depression scores.
We found that women showed more emotional eating and depression than men did, which is in line with previous studies [16, 21] . Whereas an incidental study has observed no association between alexithymia and gender [22] , most large-scale studies in general population samples have found that men score significantly higher than do women on the total TAS-20 scale and on the factors assessing difficulty describing feelings and externally oriented thinking [23, 24, 33] . In agreement with this, men in our study scored significantly higher than women did on externally oriented thinking. However, we did not observe significant gender differences on total TAS -20 scores and on the factor difficulty describing feelings. Considering that depression is more frequent among females than among males [16] , and depression and alexithymia are positively associated [37 -39] , it is possible that depression influences the strength of the relation between gender and alexithymia. This may specifically apply to obese samples in which, compared with normal samples, depression is relatively more frequent among women than among men [40] . We found that alexithymia was more strongly associated with gender when we controlled for depression. This suggests that future studies should take depression into account while examining gender differences in alexithymia.
We expected that the association between alexithymic characteristics and emotional eating would be stronger for men than for women. Alexithymic characteristics have been shown to be associated with the frequent use of health care among men, but not among women [25] . Our study demonstrated that alexithymic characteristics were indeed more strongly associated with emotional eating among men than among women. In addition to depression, more difficulty in describing feelings was associated with more emotional eating in men, but not in women. Difficulty in identifying feelings was more strongly associated with emotional eating in men than in women. Whatever the exact mechanisms, our results suggest that alexithymic characteristics are more strongly involved in emotional eating of obese men than women. The clinical implication is that gender-specific treatments for emotional eating among obese persons attending for outpatient care may be indicated, with treatments for men being more strongly focused upon learning to identify and describe feelings than treatments for women. Dialectical behavioral therapy [41] , specifically aimed at emotional dysregulation [42] , may be particularly effective for men with emotional eating problems, but whether this type of therapy is indeed particularly more effective for men than for women compared with established psychotherapies such as cognitive-behavioral therapy and interpersonal therapy should be examined in a controlled-intervention trial.
Our study has some restrictions. Our study population consisted of obese participants who admitted for outpatient care (obesity clinic) or who probably were interested in a personal eating diagnosis, which they received in return for their participation. This idea is supported by the fact that the percentage of obese individuals in the local newspaper group was extremely high (40.6%: 221 out of 545) compared with the average percentage of obese individuals in the Netherlands (about 10%; [43] ). Compared with obese genderspecific norm groups [21] , both the obese men and women in our study had more emotional eating problems. Moreover, the majority of participants in our study consisted of women, while the prevalence of obesity is only slightly higher among women [43] . Thus, although our results do not generalize to a general obese population, they are suggested to generalize to obese men and women who are motivated to change their weight status. Our cross-sectional design prohibits drawing causal inferences and prohibits, for example, answering the question whether previous depressive episodes have influenced the relationship between current depressive symptoms and emotional eating. Future longitudinal research assessing predictors, moderators, and outcome variables repeatedly over time will enhance insight into the directionality of the relationships found. Like most researchers, we have used the TAS-20 as an alexithymia measure, which appears to be a reliable and factorial valid instrument [23, 33] . However, it may emphasize the cognitive aspects of alexithymia [44] . Lumley [45] describes his observations of some people who were so alexithymic that they did not realize that they had an emotional deficit and responded to the TAS-20 as bnormalQ people might (with relatively low scores). In this study, we are interested in people with cognitive deficits in emotion regulation who are hypothesized to seek other ways to express their distress by lacking the ability to identify emotional states and communicate their feelings. The TAS-20 appears to tap this alexithymia construct.
In conclusion, the present study shows that alexithymia is more strongly associated with emotional eating in obese men than women. This suggests that gender-specific treatments for emotional eating among obese persons may be indicated, with treatments for men being more strongly focused upon learning to identify and describe feelings, compared with treatments for women. However, before evaluating gender-specific treatments for emotional eating, future prospective studies should further examine this gender-specific emotional eating model.
